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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap, and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) njIACTHPh flJIH PEMOHTA OBCAflHbDC KOJIOHH 
(57) Abstract: 

M306pCTCHMC OTHOCHTCH K OOJiaCTH 6ypeHHH H flo6bTW HC$TH H ra3a, B UaCTHOCTVt K TCXHHKC If TeXHOJIOmOl 

Kamrra/ibHoro peMofrra cKBajKHHbi. Ucnt* - noBbnneHHe HaneKHocrK peM0HTHo>B0CCTaKOBHTenbHbKX pa6or 
3a cqer 3amuTbi repMerH3Hpyiomero noKpbiTHH c coxpaneHHeu repMeTH3arjHH KonoKKbi no eceii /yntHe 
HanoiBCHHoro ruiacTWpH. JJjih 3Toro oh cna6»eH rjpc/joxpaiorrejibMfea*Qi uaH^CTaMH, ifaKCKManbHbift 
HapyjRHbtfl nwaMerp KOTopbtx npeBbnnaer HapyjKHbrfl flwaMCTp KOJibueBwx 3/icmchtob, npw 3Tom 
rjperjoxpaHirre/ibHbie MauxeTU pa3uemeHt4 Mcjs^ry KonjbueBbtMM aneMorraMH repuertraapyiorAero 
noKpbiTHH c 3a3opoM c doomojkjjoctljo b paoo^eM nojioiseHMH nepeKpuTKn 3a3opoB c yweHtnieHHew 
HapyjKHoro nuaMcrpa npenoxp ajaiTe/i t»Ht.tx MaraKer rjo Hapyxraro jrnaMerpa KojibneBbix aneueHTOB. 4 mi. 
blblbU 
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Description [OnncanHe «3o6pcreHHJi]: 

M306pCTCHMC OTHOCHTCH R o6jiaCTH 6ypeHHH H Ro6hlWl He^TH M Pa3a Id, B MaCTHOCTH, K TCXHHKe H 

TexHQjiomM KamtxaribHoro peMouxa cKBaronibi. 

Uenbio K3o6percHHH warmerc* noBbimeHMe HaneHLHOCTH peMoiixuo-BoocxaiiOBHxenbHbix pa6oT 3a cuex 
3amMTbJ rcpMCTMOHpyiomcPo noKpwTWH c coxpancHMCM rcpMcTHaaioo! Konoraiw no Bccfi /untHe 
HanomeHHoro nnacrbipn. 

IlocTaaneHHaR nc/ib flocxHraexcH tcm, *rro nnacxwpb n/i* pewoHxa o6ca^hmx kojiohh coexofmnrii wo 
npo^anbHo-rxwJjpEipoBaHHOfl Tpy6bi c Hapyauibcu repMex«3HpyK)inHM eiok pbiniew , BboionHeKHbOi wo Ha6opa 

KOJlb^CBbLX 3J1CUCHTOB. p STJI ( LT1 O » CHHHX BflQJlb Tpy6bl C 3a3Op0M APyr OTHOCHXe/IbHO flpyra, CHa6%CH 

npefloxpaHHTcnbHbiMH MaKwexaMH. MaKCMManbHbiH HapyxHbiH AnaMexp Koxopbix npcBbrmaer HapyraKbrw 
nnaMexp KO/ibneBbOC arceueirroB, opw stou npe/joxpaHHxe/ibtcbie uaHxexbi pa3MemeHhi uexRy nosibueBbnof 
an CMCHTawM rcpMeTM3wpyiO[i;cro noKpbcnm c aaaopawH c B03M0?KHOcxbio b pafkweM nonoKemm 
ncpcKpbiTKH 3a3opoB c ywcHbincHHCM HapyxBoro jraaMCXpa npenoxpaHHxenbHbuc MaHiscx a° napymiioro 
AwaMCTpa KOJibueBbtx 3/icmchtob. 

npK TpaHcnopTHpoBxe T&Koro nnacTbipH b Honorary oocanHbix Tpy6 rohtskt ero co creHKOH KonoitHbt 

OCymCCTBTlHCTCW MCpC3 MaHJKCTbl. pa3MCli;CHHblC B 3a30paJC MCK^y KOHbUCBblMM rCpV4CTH3HpyK>tX9aa( 

aneweHTawoc Ha onpe^encHHOM paocroHHHif npyr oxnpyra no Been jyiMHe ruiacxbrpn. 

ManJKCTa BbtnarmeHa b bhhc numo^pa c nocxcflHHbtM win nepeweHHbiM no ce n/iHHe ntiaMeTpoM h 
ronn^fHoft ctchkh. HairfSojibmwH nMauexp waHmeTbi npeBbimaex HapyKHbtft onucaHHbifl /niawexp 
KonbucBoro rcpMerH3Hpyiomero ancMewxa. 

Urama uaHJKex BbiGnpaexcH tskmm o6pa30U. <rro6bt npH pa3Mcmciom hx Ha ruiacxbipc Mc»^y 
repMCTH3npyx>rmiMH ancMCHTaMM coxpaHanca ^yHEimoHanbHbfH 3a30p He tojibko npH xpaHcnopxMpoBKe. ho 
v% rrpvi pacompeHMM imacrupa b Kcxnomie. 

PaocTomme wewyry uameTauH h hx KonwuecxBo paocuMXbiBaexcH b 3aBMCHMOcxM or nJiHHbi nnacTbipsi h 

KpMBJPHM CTBOJia CRBaXMHbl, HTX>6bl npH KOHKpCTHbUC HX 3Ha*»CHHHX HCKJDOMHXb KOHXaKX 

rcpMtrrH3BpyK3mcro noKpbiTHH naacTbipH c sonoHBOH a ero paopymeHHC. 

KoH^wrypanKH MaHxer, $H3HK0-MexaHiraecKHe cBoiicxoa h npowocTHbie xapaKTCpMCTWKK waxepwana M3 
KOToporo ohm H3roT0BneHbi, no3B0JOTOT ooccncwTb mx oe/iocxHocxb npH ^hkjkchhh nnacxbipn B 
CKB3JKKHC. a npn ero pacniHpcHMH ne^pMnpoeaTbOi b paflnajibHOM HanpanacHHM ecmraoibi paBHOH 
TomqwHe repMeTH3Mpywn;cro noKpbi-ntR njiacrbipH, KcmnovaH AonoTnnrrcjibHyK) norcp» npoxonHoro 
ceqeHHH kojiohhbi o6ca^hux rpy6. 

Ha 4>kt. 1 KT3o6pajseH iuiacrbipb 1 c o^exbtMw Ha Hero npe^oxpaHMTcJibHbBUH uaHxeTaMM 2. cny^eHHtdi b 
o6ca^Hyio KonoHHy 3; Ha $nr. 2 h 3 npon,ojibHbie h noncpcwHbie ccwchvxh MaHKerbi; Ha <J)Hr. 4 BapnaHT 

BO3MO»H0rO WOrOTOBHCHMH MdHBICT. 

Maiimexa (<J>nr. 1 3) HspoTaanHBaeTcn c nepejueHHbiu no ee pjrmie nHauerpou c oHHHaKOBOfl tojiuxkhoh 
ctchkm no Bceuy cchchhk) paanofl mm 6jni3Koa TQjmnsHe repMeTM3Hpyx)tmero noKpbiTMfl nnacTbipn. Ha 
ROHUcBbix ynacTKax 4 ee BHyrpeHHKB ^naMeTp Bbaiojmeii c MHHycoBbiu ^onycKOM no othodichmX) k 
HapyjKHOMy nifaMCTpy njiacTbipH. 6 cpcahcm nacTH 5 jniaMerp MaHmerbi yBcmfHHBacTCH 6eo HOMeneHKH 
TOJTnxuHw CTemof no paawepa Ha 3 4 mm npeBbiinaioinero A^awerp repMeTH3npyx>n^cro KonbueBoro 
aneueHxa 6, b pe3ynbTaTc nero b tcjic MaKxerbi o6pa3ye*rc« nonHyrpeHiie. 

ricpcxoflbi 7 or 6ojibmcr*o flwauerpa k MeHbraeMy BbOiottHeHbi kohhmockkmh c yr/ioM npn BepnmHC KOHyca 
ucHbiDHM 45°. Memny rxpueniKOM 6 m waitmeroH 2 hmcctca 3a3op 8. Rnacxbrpb cnycFacrc« b cKBaJKHHy 
Ha lUTaHre 9. 

ILnacTbipb co6npaexoi n ycraHannra)acxcn cjienyroiiMM o6pa30M. 

MawxeTbi 2 o^eBaioT Ha n/iacrbipb \ c HaT«r>0M f uto ooecneUMBaer hx y^epwaHMe Ha Heu. 3aT*M Ha 
n/iacTbipb HaHOCHTCH repMeiTOHpyiomee noKpbiTue 6 a ewfle xonbueabix ^jicuchtob Tax mm o6pa30M, «To6bi 
htcmuy hhmh h M&HKCT&MX 2 ocTaBaJiCH 3aoop 8. riocne 3Toro nnacTbipb Ha nrraHre 9 onycKaercH b 
oocaflHyio TpyCy k Mecry ee HerepMersrmocTH, h pacnntpHercH nopHnpyioinen pojiobkoh no iuioTnoro 
KOHTaxra co creHxott o6canwoft KonoHHbi. 

TpaHcnopTHbic ra6apirrHMc pa3iwrepbi n/iacrbipH o6ycnoB7ieHbi pa3wepaMH npcfioxpium-rejibHbix uanmerr m 
nooTOMy npn abmjkchhh cro b kojiohhc KOHxaKT rep m exvowpyiomcro noRpwran n/iacTbipR co crrcHxaMM 
oocaninbix xononu HCK/noieH, ^rro o6ecn€^KDa<rr cro coxpaHHOcrb. 

Maiosexbt loroxaHnnBaioxcw M3 Maxepwana ^ocxaxo^mo anacxMHHoro, uro6bi He npeiiHTCTBoeaTb 
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pactrmpcHMo nnacrbipH d kojiohhc h He co3A2UE»aTb npw yroM 3HattMTenhm>oc flononHMTenbHbix ycw/uoi n d 
to «c EfpcMH jjocraTOWHo npoHiioro, cnoco6Hor>o coxpaHjrrt* reoMerpmiecKyio $opMy b npoueocc 
TpancnopmpoBEa imacrwpH k Mecry napymcimn egjiobbu, nanpnuep. nojutnujiena una pe3imu. 

npM paciUKpemcM njiacTbipn waajaexbi 3 a cwex noflnyTpeHMM , o6pa3yiotqHx oanop 10 Memfly hhmh h 
ruiacTwpeM h kohkwcckmx nepexoflOB. HCKjnoMaiocqjix o6pa30oaHHc cmia^oK, fle<J>opMHpyioTCH b pa^wanobHOM 
HaupaancHtm h npuHtuMajoTCH k ctchkc imacTbipH. HocKanbKy raamraia ctchkm MaiuscT fomoKa Tarcmnnc 
rcpMcTH3Hpyiomero noKpMTna, flonarnarrenbHOH noTepw npoxo/jnoro ccmchhh kojjohhw b sohc ycraHoBKH 
nnacrrbipn hc npcHcxo^MT. 

HcnaTitooeaHHc npcAnowcHHoro roiacTbiptt, CHa6«cKHoro npe^oxpaHHTeJibHbiMH MawKrraMM nooBontrr 
irpcpynpeEHTt* TpeHwe repMeTwowpyioincro noicpbtTUH o ctchkm kojiohhbi. coxpaHMTt> ero ucjiocTHocrb m 
o6ecnetnrrb naj\t7KHhxA pcmoht HercpMcnnHbix o6ca^RbDC kojiohh. felblUl UUU2 blblbtt 
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Claims l<Dopwy/ia H3o6pereBHttJ: 

IXnacTbipb AJW pcMOHTa o6canHbix kojiohh, cocrt>Hiqni* mo npo^onuio ro^pupoBaimoft rpy6u c Hapyxuu>iM 
repueTH3npyiocnM)u noRpbiTneM, BbinanHeHHbiM H3 Ha6opa KoribneBbix 3JieueHToe, pacnojioxeHHbix Bfltuib 
Tpy6bi c 3a3opou oTWocirrejibHo pj>yr ffpyra. oT/niuaioirpofcH Tewi, *rro. c Ufijiuo noBbnneiaui najjejRHocTM 
pcuoHTHO-BCKxrr&HOBHTenbHbix pa6or 3a cuct 3amicTbi repktcrn3wpyion*ero noKpbintfl c coxpaHetmeM 
repMCTMoamni Ko/ioHHbi no bcch /vthhc Hanomcinioro n/iacrbipft, oh CHa6«eH npeHoxpaHHTenbHbiMKi 
uaHxeTavra, MaxcHMajibHbiH HapyHHbifi pnaMerp Ko-ropwx npeBbnnaer HapymHbai ^Mawerp ROJibi^eebix 
anewcHTOB. rrpn otom npe^oxpaHMTenhHbie uaiUKerbi paaucuj.oibj wcafly Konbi;cBbiMH aneMetrraxaf 

rCpMCTHOHpyiOmePO nOKpblTHH C 3a30paMM C B03MOJKHOCTblO B pa60WCM nanOJKCKHH ncpCKpbTTMH 3a30pOB c 

yiucHbtncHHCM Hapymiioro flHawerpa npc^oxpafotTejtbHbuc uaHXcx HapyxHoro jjKaMerpa KonbUeBblx 

3/ieMCHTOB- 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing clement 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 



[see source for figure] 
Drawings: 
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Fig.l 



[see source for figures] 
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Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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